Regulation of OCT4 gene expression by liver receptor homolog-1 in human embryonic carcinoma cells.
We demonstrate the regulation of OCT4 gene expression mediated by liver receptor homolog-1 (LRH-1) in human embryonic carcinoma cells. LRH-1 and OCT4 are co-expressed in undifferentiated NCCIT cells and decreased during retinoic acid-induced differentiation. Dose-dependent overexpression of LRH-1 transactivated the OCT4 promoter activity and its dominant negative form with a deletion of activation function-2 motif reduced the activity even in the presence of LRH-1. The OCT4 promoter contains potent three LRH-1 binding sites; one within conserved region (CR) 1 and two within CR2. Mutagenesis of each binding site affected the decrease in OCT4 promoter activity and the 2nd binding site mutant most significantly reduced the transcriptional activity, compared to that of 1st and 3rd binding site mutants, respectively. Simultaneous disruption of 2nd and 3rd binding sites led to significant down-regulation of the activity even in the presence of 1st binding site-containing CR1. Moreover, mutation of each binding element within native or exogenous minimal promoter-driven CR1 or CR2 also decreased the promoter activity to some different extent, suggesting that three binding elements may be implicated in the induction of the full-activity of OCT4 promoter. In vivo binding assay revealed the 2nd and 3rd binding motifs within CR2 were more enriched than the 1st one within CR1. Taken together, our study indicates that LRH-1 acts as a transcriptional activator in the regulation of OCT4 gene expression through the cooperative interaction with three binding sites directly or/and indirectly.